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Dr Marc R. de Leval (London, United Kingdom). I congratu-
late Dr Nathan for this very clear presentation. This work is an ad-
dition to the already impressive list of contributions of Dr Bacha
and colleagues to outcome analysis, risk management, and patient
safety research. In a previous study, they had introduced the con-
cept of technical performance asmeasured by technical scores spe-
cific to each operation. The technical scores are graded as optimal,
adequate, and inadequate.
In this study, they have undertaken a prospective analysis of the
impact of technical performance on outcomes for the whole spec-
trum of congenital heart defects in infants in a single institution,
the operations being performed by 6 different surgeons at various
stages of their training and experience. The RACHS scoring sys-
tem was used for the case complexity and the PRISM scoring sys-
tem was used to score the preoperative and postoperative
physiologic status.
The findings were as follows:
1. Technical performance is the single most important determi-
nant of outcomes.
2. Optimal technical performance mitigates the effects of case
complexity and physiologic severity of the illness.
3. Optimal technical performance leads to good outcomes even if
an intraoperative revision is required. The technical compensa-
tion neutralizes the deleterious effects of having to go back on
CPB a second time.
4. Intraoperative revisions lead to better results than postoperative
interventions.
5. The physiologic status of the patient can often be improved by
medical means before surgery and this improves the overall re-
sults.
I have 1 comment and 3 questions. I find the term ‘‘technical
performance’’ somewhat misleading. It gives the impression that
it relates essentially to surgical dexterity. I personally believe
that going back on CPB and revising successfully a complex repair1106 The Journal of Thoracic and Cardiovascular Surin a sick infant requires as much cognitive skills as technical skills.
There is some analogy within sports psychology where studies of
physical, technical, and mental skills show that the only predictor
of final Olympic achievements, the difference between gold and
silver medalists, was the mental readiness, which is made of com-
mitment, confidence, and positive thinking. What you have actu-
ally analyzed is the quality of the repair rather than technical
performance. What do you think about this comment? This is
my first question.
The aviation industry has introduced crew resource manage-
ment training to manage adverse events. Do you think this could
be applicable to surgery by the so-called nontechnical skills tech-
nique training, and do you think that this could be introduced in the
curriculum of medical schools and residency programs? This is my
second question.
The operations were performed by 6 surgeons. Was there a dif-
ference in the outcomes of those 6 surgeons?
My last point is a minor point. You do not discuss in the manu-
script what kind of investigations were done intraoperatively to as-
sess the quality of the repair. I assume that assessments were made
by transesophageal echocardiogram. I wonder whether the reinter-
vention rate intraoperatively could be increased by refining the in-
traoperative assessment of your repair, thus reducing the need for
postoperative interventions.
Dr Nathan. Thank you, Dr de Leval, for your questions. I agree
that the term ‘‘technical performance’’ seems to implicate the sur-
geons, whereas outcomes in surgery for congenital cardiac disease
are not only dependent on the way the surgery is performed but on
several of other factors, including the postoperative course and
ICU care. We have therefore decided to refine our statement and
call this technical performance scores rather than just technical
performance.
I agree that the airline industry has excellent simulation pro-
grams, and I think there are several centers beginning simulation
programs, including our center, for management of events in the
operating room.
There were 6 surgeons involved in this study, and there was no
significant difference among the technical performance scores of
these surgeons.
We did use intraoperative transesophageal echocardiography
for the bigger babies, and if the babies were really small, we
used epicardial echocardiography. We are in the process of defin-
ing criteria for each of these methods of investigation and are also
developing a technical performance score for intraoperative
assessment.
DrMuhammadMumtaz (Norfolk, Va). I have 2 questions. Do
I understand from your conclusions that if the outcome in the op-
erating room is less than optimal, revising the result to make it the
ideal outcome does not affect any adverse events? That is to say, if
one goes back on for a second pump run on the pump and revises,
whether it was a residual ventricular septal defect or whatever,
then it does not affect how the baby is going to do? Do I understand
that correctly?
Dr Nathan. Yes, you do.
Dr Mumtaz. It sounds a little bit odd. I would just intuitively
disagree with that.
Second, I want to focus on the premature babies. There are 10
noted in your series, and you said you defined them by less thangery c November 2011
Nathan et al Congenital Heart Disease35 weeks at birth. At what age were these babies offered sur-
gery? Were these offered surgery at less than 35 weeks of cor-
rected age or were they offered surgery at a different corrected
age?
Dr Nathan. The majority of them are operated on in the first
week of life; unless their diagnosis warranted surgery at 2 to 3
months, as is the case with tetralogy of Fallot and complete atrio-
ventricular canal defects, which are operated on a few weeks later.The Journal of Thoracic and Car
DDr Mumtaz. So at your institution, the protocol for premature
babies does not consider the corrected age? Do I understand that
correctly?
Dr Nathan. It depends on the complexity of the case and need
for intervention.We did not use prematurity as an indicator to post-
pone surgery for any length of time if the case was complex and
needed immediate surgery.
Dr Mumtaz. Thank you.diovascular Surgery c Volume 142, Number 5 1107
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